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zQxPGJIRjKÀxjrGxj[ pXYyNyPGxdFﬂGoYojTMOQPNzQx	nQGx³TxdŁ\x	rQKÀ	KUrozjGx³nGJgTMOQP	dGJIrQGxjÃrQKNGH°yÀPGJIToyNS ~Q| pPNzQxjrGx
dTIGxjÃjSYvzQIrGJxrKNGtgIf·	YoxjGxTJMT[ }E pQPNzQx	rQGxKÀxﬁGKÀx	GIW u µ¸kqO	TyÀPKUnGx@Æt¿Szx	n@nGOjTyÀPGx
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jY^gijKÀxjTJPRKNY^xjGJx±TJzjSnQGJd°JOjyPV
4I\jTxQxQPRGoS	ËY^xjSPNIzQQP WXILKgGI\jY^gijKxjTPRKUY^x
uAÌ Ä x eÅ
Æ °xjnQG»rQGoSTJgihjyNKUZ\[^FHGJILGKUMJOjGoSÄqQhQÅ
QüoþNûUú ì O¸ﬃ rQGoyÀPRTJ]âÞ¤nQZqh Î^E 3EQ|
QüoþNûUúvµO¸ﬃ rQGoyÀPRToe ÞnQZqh Î^E ÎQ|Q|





































































































































































































































WckqITorKUYTQPKdgTI\jKNGI\PGxpjY^xjrGoÃ rKUGHGKÀxjGxdhQIYïjKÀgTyUGx u GKNyjrQGI
S\P­IªYg³Tz	ZN¸°IP¦SLy­K­G)nGx	rGxÇsﬂG)n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x	r$G)KÀx$Ë¸y­YxrYohh	G)y²P
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ZRy­TxKNGIGx	rG3pjGﬂëozGx¨$rG)S ©üþûú ìÉÆtYMz	SLÃ ¸YoGKSLKNG@SLK­MO,g³KÀP ~ ÃÞ{¸,w	GIyNThh	Gx	[ŁRx	SLnGSLTgdP



























































































































KÀPXdKNyUZRGrQGI4	GoKNrQGxnQGxjY^gKNSMJO	GJxËdyNY^xjGÃWcp } zQx	rWcp ~ ÃzQILrGJxTyUyNGKÀxFHKNyUr ~ [ E TJz	Z\nQGyNKUSPGPRGx
ËdYox	SPNIRzPG¨zI-¸GISPGyNyÀzx	njYox½PNITx	SnGxjGx½ÆtK²xjKNGx¹GIR¨Gz	n^P¦[  wI=ÕªGrQGS_rGImËdYoxjS\PNIRzQPG¸TIGS
g¿nyNKNMO	Ã	S\PTjK­yNGŁRx	SGIRPKNYox	Gx½gKÀP GKÀx	GImŁRx	SGIRPKNYox	SZUIG,ëozjGx¨i	Y^x${ | 	KNS } { | OjGIR¨z	SPG)yNyNGx	[]dKNG
rzIªMO®¨)z¤Z°)y£y£K­nG³ŁxP¦GnIªTLP¦K£YxK²x¤SŁﬂGxY)g GLI¨©Gzn)P¦GLx=P£IªTLxSnGLxGLx Ł Iwx¤rGI«ZK£SMOG´y£T)SSGLx SK£MO
GP­IG)ZZRGxrÇK²OIGIv(ïhIªG)SLSK­YoxSLSRP¦°IRG³K²x®rIªG)KcGIªSLMOK­G)rGx	GdË@y­T)SLSLGx®G)K²xYIrxGx=Ä u TG)y­y­G
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Î ∆ ~ Ãø{Qk | Ãø{vnQZqh
Î ∆ ~ Ãø{Qk } Ã E nQZqh
Î ∆ ~ Ãø{Qk } Ã ~ nQZqh
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I«MO·rK£G
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TxjTy[·	SGHnQGZqzQx	rQGxjGxdYogYyUYnQKNGJ	GJIGoKNMOjGHGoKÀxjSLMJO	yUKNGºjGxÄqËdYoxjSPNI\zQPGoV } Ã ~ nZqh]Þ } Ã E nZqhÞ
~ ÃÞ{nZUh Þ Î nZUhÅ[]¸KNGbx	Ty¼·	SGdrGIvrozQIMO'rKNGË¸Yox	SPNIRzP¦GnGP­IKNG	Gx	Gx^ïhIGSLSLKNYox	Sgdz	SP¦GIﬂÄRKÀg
 Yy£nGLxrGLx¥K§g¸g,GLIÇTy£Sï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TLxxÃir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~ Ãø{	Yox$rQGx$Tx	rGIGx3ËdYox	SPNIRzPGx3zxQP¦GILSLMO	GKNrGP ÄUFﬂKNyNr ~ [ ~ V b ÞNF Å[]¸KNGbx	Ty{·	SLGirGISLMOdTMO
GﬁïQhILKÀgKUGILGx	rQGxdËdYoxjSPNI\zQPGﬂKUSPSGOQIzQx¨ozjGILyN°SSKNnQÃ rTfg¿nQyNKNMJO	Gf¸GoKÀPGJIGf^ïhQILGSSKNYoxjSrY^g°xjGx
w	GISLGO	Gx³dGIrGx³	¿oxx	Gx[©bHz	SvrKNGSLGg ŁmIRzx	rdHzIrGx´rK­GHËdYox	S\P­IRzPG } Ã ~ nZUh ~	k Ã } Ã E nZUh
~	k Ã ~ ÃÞ{,nZUh ~	k zx	r Î nZUh ~qk K²x<rKNGﬂË¸G)KÀgd	TOx,PNIªTx	SLZRYoIRg³KNGIRPÃ¸GK­yKÀg ì ý,#ﬃuD£þ£ú ì ü)þ£û£ú
WjIªYg³YoP¦YI@G)K²x ëz	TxP¦K²P¦TP¦K²	G)SHcxO	TxM)GIkN»y­GgGxPK²g } [¤ŁxP­IYx'YoIOTxrGx®K­S\PÄU@T)Gxy­K²x ü)û-úþ­ö J
}8o Å[]¸KNGSG_ËdYox	S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PTIR$GﬁïhIKÀgKNGIRPÃKÀOIG^ïhIGSLSKNYox	S\gz	SPGIHSLKÀx	r ÕªGrYMO
TJxxj°JO	GJI\x	rKNrQGxQPRKNSMJOÄqFﬂKUyNr ~ [ ~ Ve4Åzxjr¨ozQg u GoKNyÍxjKNMJOPgKÀPrQGx3SMOQdToMOjGx^ïQhQIGoSSKNY^xjSgiz	SPRGI\x
rGLI¸Ë@YxSRP­IzP¦G } Ã ~ nZ­hÃ } Ã E nZNhÈzxr ~ Ãq{ÈnZNh!K§xÈ]@G)MLzxn$¨zÈIªK§xnGLx[-]@K­GbHx¤T)yø·SG'rGLI
u IoTªxS^ZJY¢IgT«x PGªx g¹KÞP r G«g S¡PIoY¢g¹Tª3°ªIPS^yKGÍn G«x4rGªx FiG«IoGKM«O KÞg Ë3Y¢x PG ï P·g¹KøP rGªg
KÀxjKÀgToyÀhQIY^gY^PY^ItÄ | Ãø{dnQZqh ~k Å¨GKNn^PGrTJxxjÃ rQTSS rQKNGoSGfsHGnQKNY^xdjKNGoyNGfILGn^zjyNTPY^ILKNSMOjGf yNGgGxQPG
GLxP£O¤°y§P¡[K§x¤G$±GK§P¡GLIªG$K§x¤n)I«GLx¨zx¤n rK£GSªGLIsGnK£Y)x¥Z­wOI¦P¡G$¨z u I«TLxSªnGLx¤GLx¬g,K§P¸xzIx¤YMLO















































































































Î ∆ ~ Ãø{Qk | Ãø{vnQZqh E Ä Î| Å k E k
Î ∆ ~ Ãø{Qk } Ã E nQZqh E Ä E| Å k k E
Î ∆ ~ Ãø{Qk } Ã ~ nQZqh ~ Ä Î| Å k E }

























































GLI¨©GLzn)PiﬂzI«rGLx¤ÃﬂSK§x¤r K²x u TLGy£y£G
~ [ } @K£GrGI«n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PNIYogTz	ZUd°IRPSLyNKNGnGx	rGS




G)KÀx	G)ScxP­¸KNM	y²zx	nS\h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Gx¼tG)KÀP­ITzg 	Yox ~|	| hKÀYy­KNG	K­S E	| p	YogK²P¦Gx
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g³ZRT)SLSRPG)Ãzxrg³K²PvrGg cx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IªYZK­yYox ©ü¢þûú ì GIªny­K­MOGx	Ãz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Iº·	YxT)y­Gx
mïQhQILGSSKUY^xjrQY^g°JxjGJx±TJQ¨zjrQGoMJjGJx±ÄqFHKNyUr ~ [  ÅL[
Ł¦g ®GSYrGLI¦g ¤GnK§xxPﬁrK£G u IªTLx¤SI«K§hP¡K£Y)x¬¤Y)x





















































V®]Å[ ŁJx r G«I Tªx PGªIoKY¢IoGªx Ê3Gªz ITÍyøhyT«PPG yTÍS^S^G«x S^KMªO x4GªGªx r GªI sï h IoGÍS^S^K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P¡GLIg,GrK£°LIªGLx z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Ł  W¶z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K­G
GSMO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rGIg SRP¦°LIGLI,Tz¤S\@K§IP±T)y£S³K²g
Ê¸GLzIªYG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GIg K£S\PiGIªS\PiT rGLg
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HzQIrGG)KÀxsﬂGPNPNzx	nS\	Yox	SPNIRzPtK²x'rGx 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